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24 Decembsar 1963

LEG:mb-770

Chief, Office of Naval Research
Department of the Navy
Washington 25, D.C.
Attention: eography Branch STAT
Subject:

erception Concepls oto-Interpretation
Dear Sir:

In accordance with your latter of 28 October 1963
to our| | we are pleased to provide you with the
information requested concerning the financial status of this con-
tract:

As of 1 December 1963

—<

STAT
Commaencing with submittal of the next menthly
report, our transmittal letter will contain financial information
in the above format.
Very traly yours,
STAT
| | TA
cc: ONR, Washington, D. C. STAT

Contract Admintstrator

Declass Review by NGA.
Approved For Release 2005/05/02 : CIA-RDP78B04770A002300030006-9
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P. 0. Box 2143
Mein Post Office
Washington, D.C.

26 November 1963

Hesd, Computer Resesrch Department
Referencet ONR PICS Contrect

Enclosed ere sdditionel wnclessified photographs for use in Project FICS.

Since this perticuler szsortment of Imeges wes dlfficult to locate, ve
were unshle to hold to 8 1:5000 scele end had to sccept a renge of sceles.

Included ere:

1. More Beilroeds: negetives end positives, seale 1i5000 end 1:2,50C
Reilrords end Wave Prtterms: negetives cnd positives, scele 1:15C0u

2. Unipnhebited Lend: negetives and positives, scale wimown

3. Weve Petterns: FPrimts, scale 1:%0C0

L, Bwemples of Chenge: 1 negetive end 1 positive -- Effects of hurricenc
Morch '62 (notics ship eground)
1 negative -- same aree, December ‘61
3 poattivaes of the seme aree -- August 'S5T and
March ‘62 {notice bridge improvements,
sepsonal changesc)

5. Alrfields: Positives, scele 1:120,000

We have found some clesrcut eoxamples of chenge in photogrophs of urben
aress end will soom send these slong.

Infortunetely, we cennot upply you with exemples of redar end infrered
photogrephy since pothing 1s sveilsble on sn unclassified besis.

Very truly yours,

Approved For Release 2005/05/02 : CIT-RDP78BO4770A002300030006 9

STAT




AL

e —————————— |
2Xto 2 Mo\&a'%lw%mlnmEMENDT&MW‘Q?QQM%

.. . more efficient light output for real punch!

A preasion ont o the Deardoril
tadition made tor the U S Aimy
mup  seiviae, now  availlahle 1o all

types ol endargqements o mural wark

i m Ay or other sizes Features
. ® 14 condensars

1000 or 2000 3200K light

30 of track

can be made restitutional

floor or overhead mounting—
and many other Deardorff in-
novations.

)
LA N N

Deandondt as  destaned  specal cameras ot
i apphedlions - what e votn renuire

©)

-
“

VIEW. STUDIO. ENLARGING, REDUCING AND COPYING CAMERAS & ACCESSORIES

L.E.DEARDORFF:SONSnc.

11 SOUTH DESPLAINES ST., CHICAGO 6, ILLINOIS ® (312) 3320315

For Information, Circle 405 on Post Card

SPOTONE  for spoltine and retouching Lvpe of
print...penclrates indo the cmalsion . . feaves
wothine  on the surface. DYENI the most seien-
tific neadive retoncher lor hath Loee area and simadl
detal works SIPOT OFE removes hilach spals or will
lichten the dark areas of all types ol prints

Wit tor tice deseriptine foldys

RETOUCH METHODS CO.CHATHAM, NEW JERSEY U.S.A.

For Information, Circle 425 on Post Card

“John SUN SPOT™

the first QUARTZ-IODINE <pot!
So powerfull it outelasses 10,000 wart
l\('}s-('\(‘t't-(ls 0.820 ft « ¢ 10 [t,

Two Million, S¢ven Hundred Thousand, ft/c 4 1 f1. with a four
light cluster, exposes 3,000 frames sec. of color stock between f
11-16 for HIGIT SPE MOTION PICTURES, 1000 ft/¢ G 50 fi.
is applicable 1o MI LERY /ill of daylizht shadows in MOVIES.
® Cunstant intensity, color temperature thru out life, only with Quartz-lodine
lamps, 16 hrs. « 3 300K:, 100 hrs, % 3200K *

® [Precisc, finwer tip contral of intensily, *calor fomperature, porsible with
CLUMATROLY & mini ture, electran,e dimnier using the latest eireuils &
trouble frec alid ~tate cemponents, cmav be nsed with any ineandescents)

® No hoostling converters/penvrafers required. Operation from 120V ac/de GHOW
madel draws 5.3a, 1000W model draws S.3a. Higher output system available.

® D=t Depth-47 "Tot, sy tem W10 (bs, including -housing: Jumps, dim-
mer, hean s dute 107 aluminuam <t nd and easters.

1-Kit $227, w/case 2-kits-3399 w/cas2, 6-kits,—$1000 w/2 cases.

PHOTO LECTRONIC RESEARCH 14] WEST 42nd STREET NEW YORK 36

Y,

For Information, Circle 506 on Post Card
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q‘dg_#u- carth's atmios
ot which TR rays pass
+Xithoul l:eings absorbed. Conse
quently, this range 1s the best
chaice for TR mapping  of  the
carth's surface by satellite cand,
although not mentioned as such,
for TIC surverllanee) .

The Westinghouse 116 teipler fene
systein was  compnter designed
HSHY o0 New  progranidning tech
nique devised hy Do S Grey ol
MIUT, and is essentially dilTraction
Inited over ats 12-depree fiold ol
view, The only shiarpness Himiting

factor in this case is the <pread
of IR waves at the lens opening
ttsell. By producing the new [ 075
IR Tens system, two full stops have
been gained over previous TR fenses
which normally operated at 1.5

A greal boon for viewing weak
It sources,

Molehills from
mountains

A fascinating and controversial sur-
vey of the automatic extraction of
pertinent  information from  great
quantitics of film in non-numeric
dita processing was presented by
a panel under the chairmanship
of Dr. Robt. J. Potter of 1BM
consisting of Dy Paul V. C. THough
of Brookhaven Nalional Tahs, .
I Mansherg of Airborne Instru-
ments Lab., Dr. Geo. Scehestyven of
Litton Systems, and Helen Gustaf-
son of the Nuclear Rescarch In-
stitute.

Potter said in his introduction
that 1the objective of the panel was
lo discuss “the technical details
of non-numeric  data  processing
with  emphasis  on pictorial  or
graphical input  data. The ap-
proaches are somewhat different,
bul all have the net result of doing
data  processing, in large, high-
speed  computers, of  information
which is not in a suitable form to
Le used as direet input to the com-
puting machine.”

The field of automatic data
processing, according to the panel,
is still in its infancy and there is
a great need to develop methods
vvhich can discover pertinent data
before  actually  processing  and
measuring such data on the film.
The controversial part of the dis-
cussion concerned not the need for
Letter and faster data processing
machines and methods, but  the
feasibility  of  programming ma-
chines to do qualitative interpreta-
tion 1o make decisions as to what




falmi\Vim)

O T T\

mlornition to extract trom wimeh
023000830006-9 frames of lilnm

In the case ol plites used i
astronomy, and even oan o the cose
of hubhle-chamber photopraphs, all
dealing with mimute traces of
mages on o only o few of o mualig
tude of frames, the problem doe
not  secmn nnsurmauntable. How
ever, when 1b comes 1o seanning
and mterpreting subjects sach e
acrial-reconnninssance footapge, the
question of machime-mide decision:

X NEW! MOLORAMA

QUARTZ CYC-STRIPS program i compuler device 1o spo:
atreraflt, missiles, rucks, cars and
, Four Lntht Strp N b bicor ¢
. | olher aoeeceplable subjecls  an ali
- Ihree Lutht Strp ) ! J
. acrinl phiotograph, but how waould
One | ntht Sthip
the computer manage 1o discoves
objects as  ver anknown o objects
with unknown shapes, and which:
consequently  cannot be pre-proe
grammed into the deviee's memaory

937 North Sycamore Avenue, Hollywood 38, California; 654-3660 Spotting the unknown V2
Designers and manufacturers of incaridescent and ‘ An old example from World W

arc lighting equipment. Write for literature. ‘ IT comes 1o mind, when an aler
RAF photo-interpreter chuman, fe
maley spotted the first German VI
missile  on o launching pad o
@ time when missiles per se were
unknown. We are sure thar haa
a  programmed  computer boeen
studying the photos, looking fon
everyvthing but the then-unknown
missiles, the machine would have
happily passed this picture through'

Nevertheless  the panel gave o
fascinating insight into the state
af the arts of the whole data:
processing  field which is fast be-
coming more and more automated.
due to the fantastic amount of films
ta be digestied and interpreted and
plotied.

To give an example of the mag-
nitude of the effort, Hough men-
tioned that o typical bubble-cham-
2¥2x3% ber experiment results in 100,000
to 11x14 triads of exposures (triple photos,
through a (ri-sterco camera ). Using
the conventional measuring  mis-
chine, 4 measuring projector called
a  “Franckenstein™  (after J. V
Franck of the Berkeley Radiation
Laby, in one K-hour work shif
only 20-30 evenis can be measured
for the two or three views ree-
quired. This has led the larger Lihe
to sel up as many as a half-dozen
Franckensteins and  two-to-three
work shifts per day to man them

Hough also reported on a highe
resolution, high-precision mechani-
cal Flying Spoir Digitizer, (FSD
developed by him and B, W. Powell.
working at CERN, Geneva, Switzer-
land, operating on-line to an 1130

hecomes  controversial, You  can

OVER AUFTO 11 ROLL PAPER PRINTING EASEL

o 1000 pmws

PER HOUR
AUTOMATICALLY

Automatically. precisely
controls exposure time.
advances paper. counts and
cuts or marks for batch
processing. Handles b&w or
color from 11x14 down to
214 x3145. Interchangeable
masks included. Standard
enlarger mounts on easel or
wall. Paper rolls are
contained in light-tight base.
Focusing panel is in same
plane as paper. Switch is
provided for focusing or
dodging. Attractively priced.

Quantity vanes depending on
“izee and neg. depsity

==| BEATTIE-COLEMAN, INC.

| 1016 N Ole St 7094 computer,  which  greatly
K Anaheim. Calf / speeds processing of vast volumes
of data. Complete FSD systems at

For Infaormation, Circle 460 on Post Card
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color
prints

for
industry

FOR RCPRODUCTION

DYE TRANSFER
EKTACOLOR (TYPE “C")

FOR COMPRLIMENSIVE:
DYE TRANSFER
EKTACOLOR (TYPE “C")
K+L COLOR STATS
FROM ANY SIZE & KIND OF
COLOR FILM OR ART

MADE TO MEET

YOUR SCHEDULE

write for catalog describing
complete services and prices
K+ L COLOR SERVICE, INC.
K+ L BUILDING

10 EAST 46TH ST, N.Y. 17, N.Y./MU 7-2595 ¢

For Information, Circle 410 an Post Cord

:
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PROTECT
YOUR
SLIDES

With Every Slide Conveniently Filed
For Quick Visual Reference and Use

The Multiplex Slide Cabinet above holds
2340 clides, 27 x 2. or 780 slides, 4" x
3':" .. or some of each . . . cylinder-lock
doar opens down to provide shelf, any one
af the steel slide-holding frames can be
pulled out, and slides viewed against light-
diffusing glass panel. Individual slides con

Since most slides are irreplaceable—or costly
to duplicate~—they deserve the maximum pro-
tection, a; well as the convenience of a
Multiplex Slide Cabinet. Smaller and larger
sizes, and other models, are avuilable. For
more complete information, use the coupon

be easily inserted or removed. below.
|
| ul Please send me Slide Cabinet Bulletin LS-158 I
| TIP
| NAME '
| |
| DISPLAY FIXTURE cO. FIRM :
: Dept. V, Warne & Carter ADDRESS |
| St. Louis 7. Ma. CITY & STATE oc3 |
e e o e e e e — e e e e e e e et ———— — . —— —— — — . ————— — _l
For Informoation, Circle 491 on Post Card
74 Approved For Release 2005/05

rently are processings Strange-part)
cle evenls at aboat the rate of 10
conventional measuring machie
A preater expansion of rate rsoen
vistoned lor the near future The
Mark 11 FSsDoar Drookhaven s
capable  of o resolation ol 10
mierons and an aecuracy of 12
nmucrans over o 2x6anch aren ol o
|l|l<»|(|},{l‘;l])llll' negalive,

Prs Potter deserihed an expoer
mental Optical Charseter Seannie
used for recognition ol chioracter
The OCS optically seans o Shnnn
micrafilm
vides binarvy information for rhe
rest of  the character recognition
system, The systetn, at present o
research tool and not indtended as
apratotyvpe for g commercial peeogp
nition  muachine,  is capable of
searching, centering and  normal-
izing its raster on a line of text
hefore reading. The OCS and -
associated  recognition  cquipmeoent
1s being used to study various as
pects  of  character  recognirion
problems at TBM's Thomas J. Wal-
son Rescareh Center in Yorktown
Heights, NUY.

transpareney  and o

identify with parameters
George Scbestyven of Litton Sys-
tems delivered another of the con-
Iroversial papers, subheaded “Auto-
matic  Target Recognition.™  Of
three different approaches 1o the
problem. he considered the paora-
metrie  approach  as the  muosl
promising for future developmeni,
In this method the photograph i
scanned, oo systematic manner
ta cover ecach and every cell o
that it may be examined for taage:
content, The content of the cell is
then characterized by o parametric
desceription in which  cach parn.
meler is a4 measure of an atiribute,
and the set of attributes cthed
quantitative valuesy are used to
deseribe 1The contents of cach cell.
“Thus we may obtain a descerip-
tion of a cell as one which exhibiis
a large dynamic range of contrast,
a large number of clementary pic-
ture details of cireular shape, o
dominance of only a few densities,
a uniform spacing between detail
clements, cote. It the desceriptors
are well chosen this could  suthi-
ciently well deserthe a0 tank fiom
and would permit its discrimination
from other tuget 1yvpes.” Sehestyen
also acquainted his audience with
the various shortcomings of  dif-
ferent  svstems, but left the dis-
tinct impression that he does nos
consider 1the shortcomings unsur-
mountable. [0 K, RESITOVRKY

2 : CIA-RDP78B04770A0023000300067%0s ror inpusTRY




acrnad photography g Fru o Vxédllré.l
ness from 0060 1o 0.2 p Vol e

can be made to deviate only twa
nmullionths of anineh per ineh Trom
4o trne M plane and are anvalable
froan IDv60mm ta 12512 inches,

So let's not velegade the photo-
araphie glass plate to the age ol
Hash powder and lens-cap photog-
raphy . which meidentally e also
making “come-backs™  more about
Mat oo Tature calumn,

NASA plans moon photo orbits
s ~Nasa has asked for proposals on
a4 moon phato orbit project planned
by 1966, As o prelude (o manned
Laindings on the moon, live photo-
praphic satellites will be placed in
A low lunar orbit to gather infor-
mation o characteristics of the
lunar terrain, NAasa said that the
tographic lunar satellites will be
eotted as low ax 22 miles above
the moon's sarface, and will be in-
strumental in selecting Apolto Lind-
NG Areas.

The design objective for the lunar
photo system is to retrieve from the
satellites photographs . which will
delinente lunar surlace features on
1he order of 10 feet and, with the
higher orbits, map surface segments
up (o 15,000 square miles. The
close-up pictures must be able 1o
identify flat areas of no mare than
25 feet square, the area required
for landing a 1wo-man moon cap-
sule, In addition (o @ cheek on land-
g areas, the photo satellites ave
expected 1o provide new informa-
‘11 aboul the shape of the moon

A4 (he distribution of its mass

Results Trom the orbital photo
project should settle once and for
all the question still under discus-
~ion amongst seientists: Is the sur-
face of the moon covered with o
laver of dust into which a landing
crafll might sink helplessiy?

High-speed camera under $1000
e (Over a period of several years
we have watched with faseination
to gradual improvements and de-
velopment  of  the  “Valkswagen™
among the high-speed mation pic-

nire cameras: Red  Lake Labs
HYCAM.
Starting with a  pieplate-cover

protolype (which worked fine) this
pieee of equipment has been im-
proved without any ballyhoo by its
manufacturer and without the usual
price jump, so that today we have
in the FIYCAM a handsome piece
of cquipment al a most attractive
price tag (just about $1000 per
camera) capable of an operaling
range from 200 lo 6000 fps, with-
out accessories; a range which can

OCTOBER 1963

base 2005/05/02" CIA'RDP7$H0

e nmse O
A ratatimg prisme camera, the
HYCAN designers snnplified 110 by

thee clommation ol all anul
putting he lm transport sprocke
and the rotating prism on the same
drive shatfr,
sepmented

Sears

whiceh also ciavies the
shutter, This appiroach
died away with geinr backlash and
beaving run-out, both of which have
ahwiys been ditlicult and expensive
to overcome. The same twao Tacetars
Aalso have in the past plagued de-
sigmers with the problem of <teadi-
NEeSs.

Yes, we e enthused about the
approach used across-the-board by
the designers of the HYCAM, be-
cause iU's i piece of equipment one
can casily beeome enthused aboul.
IFur more details, drop a line to
the small. but  progressive  Red

Labs, at 561 San Navier
Sunnyvale, Calil. 91086.

[akes

Ave,,

Lasers for optics evaluation

e Lasers alwe now being used for
inspection and evaluation of thick
lenses and  prisms with precision
interferometers  at - Perkin-Islmer
Corp. Mercury lamps, o previously
used source of intense light, never
put out enough light to apply this
method of inspection to glass thick-
nesses greater than one inch. {See
photograph on page 88 k|

Using a Twyman-Green type of in-
terferometer with a gas-phase laser
ax a source of hrilliant, continuous
light, technicians at Perkins-1<lmer
have observed fringe patterns in-
dicative of aptical homogeneity in
pitths as long o 1 inches in large
prisms, and there seems no limita-
tion of 1he gas-phase laser technique
by optical components ol any prace-
ticil size.

The laser used ot P-1 emits light
ol 6328 angstroms, o red, narrow
pencil heam of great intensity, An
mtensity contral and a0 neutral-
density filter are used to bring the
light 1o an acceptable level for both
visual  and  pholographic use by
means of a Polivoid Land camera.

In this (ype of inspection the
technician observes the parallelism
of interference fringes in the inter-
ferometer exvepicce. Perfect optical
qualitics would be indicated by ex-
actly parallel  fringes. Variations
in the index of refraction or in
optical homogeneily of optical com-
ponents or systems can be checked
with the laser without the use of
a known compensating disk in the
comparison light heam. Also, paral-
lel plancs in plates of great thick-
ness can be measured for optical
variation. ’

exclusive
quick
fill

NIKOR

with wonderful quick fill top + Solution
pours in—fills and empties in 'z the time
without titting » loaded rcel covered
quickly for more uniform processing « all
life-time stainless steel —no messy rubber
zaskets * jet black baffles eliminate reflec
tions * in 35mm, 120, 127 and multipic
film sizes. AT ALL DEALERS.

OTHER POPULAR NIKOR PRODUCTS.
NIKOR Cine film PROCESSING MACHINES for
16, 35, 46, 70, 3':” and 105mm. film
NIKOR Safcty TRIMM{RS —no dangerous
blades « Cutter wheel cuts 100% accurate
—all edges true. 12, 16, 20, and 24" sizes.

BURLEIGH BROOKS, INC.
420 Grand Avenue, Englewood, N. J.
Atianta - Chicago - Dallas « Hollywood

exclusive
quick
dump

For Informotion, Circle 422 on Post Card
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A

P: 0. Box 21‘3‘3
Mein Post Office
Weshington, D.C.

9 October 1963

8a, 8T Ress .

REFERERCE: ONR PICS Contract

Enclosed ere photographs of vericus images vhich should be help-
ful in the PICS Project. In totel they cover the categoriec of:
shipping, hsrbors, reil traffic, tenkas, buildings, open ocean, un-
iphabited lemd. We sre still in the process of loceting end selecting
examples of chenge, eirfields, infrered and reder photogrephy: we
will send these slong ss soon ss possible.

The tremsperencles sre film positives whose seale Ls 1:5,000
(except for two exposures which are exemples of infrsred end whose
seale is 1:6,000), For the most pert we ere supplying you with com-
necutive, pelred imsges for use in stereo if desired.

The print: represent a veriety of scales whick you cen relste to
the 115,000 stendard we hove attempted to keep. These were obisined
from o veriety of sources end specific informetion wse not evailedle.

The £ilm positives were procured from Comst ond Geodetlc Survay
end we suggest you comtect them if you need additions) meteriel.

S8incerely yours,

Enclosures: 4/8

Approved For Release 2005/05/02 : CIA-RDP78B04770A002300030006-9



Approved-Forgg
PHOTOGRAPHlC REQUISlTl °

N

DATE DELIVERED TO REQUESTER:
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PROJECT NO:

JOB NO:

PRIORITY: /45'/0 /D

G343

DATE RECEIVED IN PHOTO CONTROL:

PHONE

oM No?/Mf

B TAT

DATE SUBMITTED: (> oc7 3

ORDERE

DATE REQUIRED: /Q///

STAT

TYPE

MATERIALS

NO. ORIGINALS

NO. COPIES EACH

TOTAL

GLOSSY PAPER

SEMI GLOSS PAPER

MATT PAPER

FILM POSITIVE

—“OPr-HZ0o0

FILM NEGATIVE

GLOSSY PAPER

gézugaz__.é@%

SEMI GLOSS PAPER

MATT PAPER

FILM POSITIVE

moo»r-zZm

FILM NEGATIVE

NEGATIVE

POSITIVE

~<TVONO

OTHER

FILM

PROCESSING
POSITIVE

CLASSIFICATION:

REMARKS AND/OR INSTRUCTIONS: FIAMES /d&: MK WA SRSk VE  TAPE

Yo )z i 4@245%@4;74@5 -
CONSECUTIV.E — Grouncl. L28/5~ 23/

MATERIAL FURNISHED

EXPOS

URES

FROM

TO

NO. EACH

CONTROL NO.

EXPOSURES

EXPO

URES

FROM

TO

NO. EACH

CONTROL NO.

FROM

NO. EACH

VONTROL NO.
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PHOTOGRAPHIC REQUISITION

OFFICE/DIVISION/JOB NO: p%' Z ) 6‘ 7%3 DATE DELIVERED TO REQUESTER:

PRIORITY: /ds-/dp

PROJECT NO:

JOB NO: é 4 .,;) V74 /9 7

DATE RECEIVED IN PHOTO CONTROL:

DATE SUBMITTED: ? ch

66 ORDERED

TYPE MATERIALS

POM Noﬁlﬂ/.

YSTAT

DATE REQUIRED: /()///

STAT

NO. ORIGINALS NO. COPIES EACH TOTAL

GLOSSY PAPER

SEMI GLOSS PAPER

MATT PAPER

FILM POSITIVE

—-0r»-HZ00

FILM NEGATIVE

GLOSSY PAPER

4 //zgwdaq/ Lac A 4

SEMI GLOSS PAPER

MATT PAPER

FILM POSITIVE

mOADP>r-Zm

FILM NEGATIVE

NEGATIVE

POSITIVE

~<~1VOO

OTHER

: FILM
PROCESSING

POSITIVE

CLASSIFICATION:

REMARKS AND/OR INSTRUCTIONS:

MATERIAL FURNISHED

EXPOSURES

-
'!QTROL NO. "EROM To

NO. EACH | CONTROL NO.

EXPOSURES EXPOSURES

FROM T0O NO. EACH CONTROL NO. FROM

TO

NO. EACH
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Work Outline for Project PICS

Intreduction

The results obtained so far on Project PICS suggest that an operational aid
to the human photo-interpreter may be possible much sooner than had been previously
expected. There is very real hope that properties derived from the power spectrum
of a picture segment can be used as input to a pattern recognition device to accomplish

one or more of the following:

1) Screening - separation of sterile photographs from those containing

areas of potential interest to human photo-interpreters.

2) Inventory - detailed examination of a single photograph to count
objects of a specific target class.

3) Rescanning - selection of photographs which contain a specific
target known only from one example.

The major project activitiesare thus to be directed toward examination of the
spectral properties of picture segments, and of il:he recognition techniques required
to make effective use of them. The feasibility of an optical-electronic device which
measures spectral properties will be determined. Such a device would be a valuable
tool in carrying out these investigations, and could also serve as a first laboratory
model of an operational device. In addition, activities of a more speculative nature

are provided for.

Prag ram Elements

A program aimed at early operational utility, with a reasonable amount of

research in areas of longer-term significance is presented in four parts as follows:

1. Property Evaluation

We are here interested in determining the nature and value of the proper-
tiéa which can be extracted from a segment of a photograph by means of optical spatial
filters. Three approaches are possible and it is likely that all three will be used ,with
the choice in any particular instance depending upon cost and ease of experiment.
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These are:
a) analysis
b) digital computer experiments
STAT c) experiments using:loptical spatial filtering apparatus.

The properties to be studied are those which can be derived by the following

sequence of operations:

a) segment selection
b) band-pass filtering (at full image resolution)
-’ c) detection

d) low-pass filtering.

The output of the low-pass filter is a measure of the energy in the original
picture in the frequency band passed by the band-pass filter. It is also possible to
obtain similar results by doing the segment selection after the low-pass filtering.
The choice depends upon experimental and operational convenience, and upon the

desired frequency resolution.

2. Rec ogLnition Studies

Given that the properties extracted by the techniques described above
contain sufficient information to effect the desired classification, there still remains
-’ the problem of designing and economically implementing a recognition system which
will perform this classification. Previous work on this and related projects strongly
suggests the use of adaptive techniques for the design. An important early study
should examine the relative virtues of randomly-connected recognition logic and more
conventional Bayesian decision functions in the context of the property types available
and the desired classifications. Some work along these lines is already in progress
in Project PICS. '
The major investigative tool for this effort will be a large-scale digital
computer, using programs already developed on PICS, and such new programs as

may be required.

3. Design of Optical-Electronic Spatial Filtering Equipment

As a result of discussions in Buffalo and Washington, (with important

STAT suggestions from an optical-electronic machine of considerable

potential power in both the investigation and application phases of this project has
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evolved. Available project funds can readily support a detailed design which will
establish feasibility, determine performance ranges and limitations, and provide
estimates of cost and construction time.

In a form suited to laboratory investigations, the device (Figure 1) consists

of the following optical train:

a) a source of parallel mono-chromatic light.

b) an adjustable aperture which selects the size of the picture segment
to be analyzed.

c) a holder for the film frame to be analyzed, movable to select the
segment position.

d) a converging lens to take the Fourier transform of the selected segment.

e) a television~-type photo-sensitive device placed at the focal plane of d).

) scan-generation electronics, an output integrator, and display
oscilloscope,.

Since the output device is placed at the focal plane of the transformation lens,
the power spectrum of the selected picture segment is directly available. Integration
of this spectrurn over any region of the two-dimensional frequency plane is possible
by the use of standard electronic scanning techniques. Thus, the nature of the filter
used can be varied by varying the scanning program. Dynamic adjustment by an
operator while observing a display is possible.  In a;ddition, the output of a single
filter from various picture segments can be readily observed.

In an operational application, a more elaborate scanning program can produce,
in time sequence for a given area, the outputs of many filters. These can then be
the inputs to a recognition device for classifying the area being examined.

The device as described has considerable growth potential, both as a laboratory
device, and in application. One such possibility is the use of automatic control of the
segment-selection apparatus as a result of previous: recognition outputs. This would
make possible various attention-centering, edge-tracing, and ribbon-following
operations.

Early availability of this device in the laboratory can greatly accelerate
progress on the project, and should materially shorten the time to operational’

application.
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4, Long-Term Research

This program element is provided to accormmodate research ideas which
are not well enough developed to permit prediction of operational utility on any time
scale, but which have enough long-term promise to warrant investigation.

Some possibilities include:

a)  use of shadows for attention centering.

h) use of the curvature of brightness contours as clues to man-made objects.
e} recognition directly from the gray-scale image.

d) attention centering through low-resolution peripheral processes.

Approved For Release 2005/05/02 : CIA-RDP78B04770A002300030006-9
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TELEVISION - TYPE
FHOTD - SENSITIVE DEVICE

\

SCAN GENERATOR

PARALLEL ‘ /
HONOCHRIMATIC 7 ]

LIGHT

OBIECT LENS

ADJUSTABLE /@15 TO ‘ ~ WTEGRATOR MONITOR
SELECT AREA SIZE

TRANSPARENCY TO BF ANALYZED.
MOVABLE | 70 SELECT AREA LOCATHON,

Figare 1. OPT/CAL - ELECTRONIC SPATIAL FUTER
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‘ PROJECT PICS CONFERENCE 2 October 1963
STAT PercePTRON CONTIALT
Agenda
1. Digital VS Analog

1.1 The natural bilas
1.2 The time

1.3 The cost

2. Categories of Image Recognition Task
2.1 Whole Frame Classification

2.1.1 Interesting

-~
2.1.2 Sterile - W/O works of man
2.2 Inventory
2.2.1 Aircraft
2.2.1.1 Types
2.2.2 Shipping
2.2.3 Rail Traffic
2.2.4 Tanks (storage)
2.2,5 Buildings
-

2.2.6  Armament
2.2.7 Ad Infinitum
2,3 Rescanning
2.4 IR Images
2.5 Radar Images

2.6 Change Detection
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Problem Areas
3.1 Shadows

3.2 Distortions
3.3 Bandwidth

3.4 Context

Perceptron VS Special Purpose Devices
4,1 Probability of Perceptron Application
L,1.1 Which realms

4.2 Other Approaches
Spatial Filtering

Implementation
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Project PICS Conferen;ce, Sept. 17 and 18, 1963

STAT

Aggnda
Subject
Agenda
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Project H1story )
Summary of project effort thru 1962

i

Objectives of Current Work ) ‘
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o Project Ob_)ectlﬁv‘es . ﬁ
Operational’ Employment ﬁiscusamns

,,

Acromphshments of Current Work
Object Detectxon
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o
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e

Implementatmn ‘
Equipment Deveiopment
Related Programs o
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An equipment demonstratlon 1s scheduied for 4 30 P M. , Sept 17. This fwill include:

1) Facslmﬂe mput equ1pment "

N . ,; n& ; ; w i3 ﬁ g .o
2) One f11tenng demonstratxon |
3) ) Fac 31m11e output eqmpment '
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Chief, Office of Naval Research
Department of the Navy
Washington 25, D, C,

Attention: Code 414,

Dear Walter:

Attached is the work outline which we plan to follow in carrying STAT
out the recently funded extension of our PICS Project. The plan was
developed in a series of meetings here involving Mort, Bill, and myself,
and guided primarily by several rough drafts prepared by
What we have tried to develop is a nine month program planm which 15
responsive to our own technical interests and capabilities and, at the same
time, to our best interpretation of the Navy's several objectives in sponsor-
ing research in this area. There are four major elements in our work plan,
and I thought a few general remarks on each may be worthwhile.
"y .

wetenitg? The idea, of'\/rvholga photo classification as an early or preliminary
step in photointerpretation certainly is an interesting and challenging one to
try to automate, We have a number of ideas as to how one can go about this,
some of which we described in our meeting here with you. Others that appear
in our project outline have been generated since. '

We have given a good deal of thought to, and have ‘had a lot of
discussion on, that part of our program which will deal with pattern recog-
nition in perceptrons and related self-organizing systems. In statingour -
objective here, we have included several different experiments, although we
don't anticipate being able to do all of the examples listed, We want to weigh
the cost of these experiments against their general value in terms of
providing a better understanding of pattern recognition capability before we
make a final decision,

The third item, the work on object detection, is directed toward

‘the same type of long term goal toward which our work of the past two years

has been directed. I think we are all agreed on the value of continuing object
detection work, particularly by trying some additional techniques which we
have conceived, but not yet evaluated,
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In the area of implementation we believe that we can sufficiently
define seveval classcs of pictorial filtering techniques which might be used
in whole photo classification, as well as in object recognition, to make it
sensible to go ahead at this time with trying to learn how to implement these
general classes of techniques, For example, we are confident that spectrum
filtering, thresholding, and similar operations are quite likely to be inyolved

in early devices as well as in those of later generations.

We would be more than happy to have comments from you, from

| and other intercsted parties, particularly of course if there is

any feeling that we may have misinterpreted or reacted too strongly to }vﬁ any
of the discuesions during our recent meeting in Buffalo. We think the program

. as it slands iz an excellent one, and we are proceeding with the work in the

technical arva of spectrum analysis for use in both whole photo classification
and objecl detection,

T have not yet réceived the photointerpretation keys which your
last letter said you were sending under separate cover., They may be lost
in our mailing system, so I suggest we wait another week or so before trying

to follow up. STAT

HRI1.-66:ces

Attachment

T
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vk Jutline for Project PICS

. Intreduction

-~ There T-;;ll be four aireac ol t2chnical conceﬁtr&tiom’@Whole-Photo
Clamaificatinr,;#’étecogniti‘.an;ébb‘gect Detection, anc&’!mplementation. For
each of thesr, we state & longeterm cbjective (what we eventually hope to
achieve), one or mose shori-term objectives (things which we can reasonably
hope to aclieve during the curren: contract period), and technical approaches

to the short-term goeus.

‘ @ Whole-Fhoto Cilassification

Lorg-Term Goal: Automeiic scanning of large quantities of aerial

photesraphs o vemove theso whicli are sterile; such as photos of cloud cover,

‘emp.y ocean, or those ¢ontaining no works of man,

~ Short-Term Goal: Invention, analysis, and trial of at leaot one technique

04 at least one type of digcrimination, such as empty ocean vs ocean containing

ships,

Technieal Aporosches:

1. Investigation of the implications of subsdividing the photo into areas

which are treated separately, and of metheds for combining the results,

Z., Analysizs, ‘with experimentsl trial where irdicated, of some of the follow=

ing classification schernes:

a)

« &0

impla p2rceptron applied to small gub-areas in an attempt to

- PO 11 2o -
Crorretara It fontures,

-~

b) Cevicur and curvatere Jetecticon.,
e Snectruam anzlysis

)

>
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ccognition

Long-Term Go\a.l- Provide vecognition apparatus which will tecome

S

a part of an automuoted photo interpretzation system,

’ Short-Term Geal: Perform nnalyeis ind cuneriments leading to a
better undaercuzndin:s o 4 wrrooniron as a fwo-dimensional pattern recoynition
L)

deViCe, ©CUCCIALY "Wiwn < il .vur bv WXL b <0t wide g fOnsory to association

unit connochion Leninl o, o anisaiicn 0r gnese comecticons, and number o

association v,

Tochnichl spp. sntres: wowag syninsiically-generated paiterna, peiform

e s on s TS

experiments chusea {rom cmong the following:

1. Porameuric study of comueciion density ve number of A-unite at

constant recosnliicn periorm.ance,

2, Study of .he value of highlye-zoastrained coanections {e.g., objective

properties),

3, Situdy of degradation of parfcrmance under pattern translation and |

rotation,

/@ Object Detection

Long=Term Goal" Automatic amalysm and claseif:.catwn cf aerial

SR e, e e

“w photographas by means of detection and recognition of the objectt: which they

contain,

Shori-Term Gosal: Invention, implementation, and test of new object

P R R SRR Ay e

detection techmiques,

Techniczl Approaches: The major new detection technique which is to be

investigated is a spect rum consistency test,

P
w implementation

Lene-Term Goal: Construction of a device which can realize the long

OV

term goals o: cijuci Cu

sotica @ad wasle-phote clavsification as outlined above.

Sum L«"f;r*r: Grcle:

[T EN— R ]

1. ¥dentificifion of “cchnizues which may b2 ussful in performing the

A e, T LY P
PR R A War TLURRTEIN
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Work Qutline for Project 2{CS | 5.July 1963
«3-

Technical Apprcaches:

1. Investigation of the capabilities and limitations of optical filters

in the performance of lincar and non-linear operations.

2. Investimtion of new or unconveniional processing techniques, -
gach aa:

2) pacioeplauiic lilias
b) Ferro-sleciric plate.
¢) Electroiumines cent elaments

d) Pleto-chromic films
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